Induction of structural and numerical changes of chromosome, centrosome abnormality, multipolar spindles and multipolar division in cultured Chinese hamster V79 cells by exposure to a trivalent dimethylarsenic compound.
Dimethylarsine iodide (DMI) was used as a model compound of trivalent dimethylarsenicals [DMA(III)], and the biological effects were extensively investigated in cultured Chinese hamster V79 cells. When the cytotoxic effects of DMA(III) were compared with those of inorganic arsenite and dimethylarsinic acid [DMA(V)], DMA(III) was about 10,000 times more potent than DMA(V), and it was even 10 times more toxic than arsenite. Depletion of cell glutathione (GSH) did not influence the cytotoxic effects of DMA(III), whereas it enhanced the cytotoxicity of arsenite. Chromosome structural aberrations, such as gaps, breaks and pulverizations, and numerical changes, such as aneuploidy, hyper- and hypo-tetraploidy, were induced by DMA(III) in a concentration-dependent manner. Mitotic index increased 9-12h after the addition of DMA(III), and then declined. By contrast, the incidence of multinucleated cells increased conversely with the decrease in mitotic index at and after 24h of exposure. The mitotic cell-specific abnormality of centrosome integrity and multipolar spindles were induced by DMA(III) in a time- and concentration-dependent manner. Moreover, DMA(III) caused abnormal cytokinesis (multipolar division) at concentrations that were effective in causing centrosome abnormality, multipolar spindles and aneuploidy. These results showed that DMA(III) was genotoxic on cultured mammalian cells. Results also suggest that DMA(III)-induced multipolar spindles and multipolar division may be associated with the induction of aneuploidy. In addition, the centrosome may be a primary target for cell death via multinucleated cells.